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(54) Hub dynamo for bicycle 

(57) A dynamo case 4 which is made of iron and 
designed to serve as a rotor of the hub dynamo is 
mounted on a flange 3 such that bearings 5 are firmly 
held between the flange 3 and the case 4. A sleeve 9 
which is integral with a shaft is provided with stationary 
coils 14 of a stater and is secured in the bearings 5 so 
that it is rotatabty coupled with the rotor. Rrmfy mounted 
on the inner surface of the iron dynamo case 4 are mag- 
nets 24 facing the coils 14. The dynamo case 4 also 



serves as yokes for magnetic circuits generated by flie 
magnets 24. The invention provides a hub dyna mo hav- 
ing less elements and better scalability than conven- 
tional ones and an improved arrangement which 
prevent dropping of the bearings during assembly, so 
that the invention is suited for manufacturing economi- 
cal yet durable hub dynamos. 
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Description 

FIELD OF THE INVENTION 

This invention relates to an improvement in a hub s 
dynamo for a bicycle. 

KNOWN ART 

Recent years bicycle manufacturers have been w 
confronted with competitions in manufacturing low-cost 
products, so that they have been attempting to reduce 
the number of optional items for a bicycle. However, a 
bicycle dynamo is indispensable for a bicycle for its safe 
driving, especially during night time. One common type is 
of dynamos manufactured lor this purpose is a hub 
dynamo 

A hub dynamo for a bicycle (hereinafter referred to 
as bicycle hub dynamo or simply as hub dynamo) is a 
dynamo which is mounted on a hub of a bicycle, as 20 
described in for example Japanese Utility Model Publi- 
cation Na 57-49584. 

This publication describes a hub dynamo having a 
structure as shown in Fig. 5, which we shad briefly dis- 
cuss below for better understanding of a bicycle hub ss 
dynamo A hub dynamo has stator coils 48 which are 
mounted on a shaft 41 of a bicycle by a plate 47, and a 
rotor constituting of magnets 45 and yokes 46. The 
magnets 45 and the yokes 46 are secured on an alumi- 
num hub drum 44, which drum is in turn fixed on a hub so 
body 43. The stator (plate 47 and coils 48) and the rotor 
(hub body 43, hub drum 44, magnets 45 and yokes 46) 
are rotataWy coupled with each other via bearings 42. 

As seen in Fig. 5, these bearings are simply fitted in 
the opposite ends of the hub body 43 to couple the sta- ss 
tor with the rotor. Consequently, the bearings are likely 
to drop from the hub body 43 during assembly of the 
shaft 41 through the inner liners of the bearings 42 if the 
shaft abuts on the edges of inner liners. This causes a 
disadvantage that the assembly of the hub must be *o 
done very carefully, so that it is a time taking job and 
contributes to the cost of such hub dynamo. 

This type of hub dynamos have another disadvan- 
tage that magnetic circuits formed in the hub dynamo 
are affected by dust which has infiltrated from a gap <s 
between the plate 47 and the hub drum 44 and accumu- 
lated in the stator coil 48 over a long period of time, 
thereby weakening the magnetic flux through the cod 
and lowering the generating power of the hub dynamo 

The hub dynamo has a further disadvantage that so 
the aluminum hub drum 44 requires machining and 
grinding thereof after it is cast In addition, the aluminum 
hub drum 44 requires iron yokes such as the yokes 46 
inside the hub drum 44 for enhancing the magnetic flux 
through the stator coils 48. This disadvantageous^ add ss 
a further process and cost to the hub dynamo. 



SUMMARY OF THE INVENTION 

The invention is aimed to alienate these prior art 
problems by providing an improved hub dynamo for 
bicycle which has a simple structure as well as good 
sealability against dust Thus, the bicycle hub dynamo 
may be manufactured at a reduced cost and assembled 
in a ample manner. 

It is therefore an object of the invention to provide a 
bicycle hub dynamo having an iron dynamo case which 
may simultaneously substitute for a conventional alumi- 
num dynamo case and conventional annular iron yokes 
forming a part of the magnetic circuits. Such iron 
dynamo case may be fabricated through a sequence of 
simple press works. 

Since use of such iron dynamo case reduces the 
number of elements of a hub dynamo, it allows reduc- 
tion of material cost of the dynamo 

It would be appreciated that such iron dynamo case 
manufactured in press works further contrfoutes reduc- 
tion of manufacturing cost of a bicycle hub dynamo, 
since it does not require processes such as casting, 
machining, grinding and/or coating with a paint as 
required for aluminum cases. 

A hub dynamo for bicycle of the invention com- 
prises: a stator Fixedly mounted on an immovable shaft; 
a rotor including a hub dynamo case, a flange secured 
on one end of the hub dynamo case, a hub dynamo 
case cap fitted in the hub dynamo case, and a multiplic- 
ity of magnets fixed on the inner wall of the hub dynamo 
case; a first set of bearings firmly fitted between the 
flange and the hub dynamo case; and a second set of 
bearings firmly fitted on the hub dynamo case cap, 
wherein the shaft is fitted in the first and second set of 
bearings so that the rotor is rotataUy coupled with the 
stator. 

In this arrangement it would be appreciated that 
the dynamo case is not only fixed on the flange but also 
the first bearings are secured between them, so that the 
bearings are prevented from dropping out of the posi- 
tion and that the shaft may be easily mounted on the 
bearings and secured by a nut The same is true with 
the second set of bearings and the shaft since these 
bearings are also firmly held in the hub dynamo case 
cap. It would be also appreciated that the hub dynamo 
case may be fitted in the hub dynamo case such that it 
seals the hub dynamo. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the present invention 
may be more readily understood by reference to the fol- 
lowing description, taken in conjunction with the accom- 
panying drawings, in which: 

Fig. 1 is a cross sectional view of a hub dynamo for 
bicycle according to the invention, taken along the 
axis of the hub dynamo; 

Fig. 2 is an exploded cross sectional view of the hub 
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dynamo shown in Fig. 1; 

Fig. 3 is a side view of the hub dynamo shown in 
Fig. 1 , taken from the side thereof a having a flange. 
Fig. 4 is a side view of the hub dynamo taken along 
the line A-A of Fig. 1 . 5 
Fig. 5 is a side cross sectional view of a conven- 
tional hub dynamo lor bicycle. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 10 

A cross section of a preferred embodiment of the 
hub dynamo of the present invention is shown in Fig. 1. 
An iron flange 3 fabricated in the form of generally circu- 
lar cfisk and having a central recess formed by press is 
works is fixed on the ends of right spokes 1. An iron 
dynamo case 4, which may be also fabricated by press 
works, is fixed on the left spokes 2. 

The central recess of the flange 3 receives bearings 
5. which are forced therein. The flange 3 is fixed on the so 
dynamo case 4 by rivets 8 so that an outer liner 5a of 
the bearings 5 is secured in the recess and does not 
come off the position. The inner liner 5b of the bearings 
5 is forced on a bearing section 9a of a sleeve 9 which 
is made of aluminum by die casting insert molding to 2s 
firmly fit on a shaft 13 of the bicycle Thus, the sleeve is 
integral with the shaft 13. The inner liner 5b is then 
secured by a washer 11 and nuts 12, so that it is in posi- 
tion between a large-diameter section 1 0 of the sleeve 9 
and the washer 1 1 . The integral sleeve 9 may be made so 
of a hard plastic molded on the shaft 13. 

Secured on the outer surface of the integral sleeve 
9 by rivets are staler coils 14, coil bobbins 15, and an 
iron core 16 of the hub dynamo. The inner finer 19b of 
bearings 19 is forced on a bearing section of the sleeve ss 
9. The inner finer 19b is secured between a large-diam- 
eter section of the sleeve 19 and a washer 20 by a nut 
22. An insulating terminal member having output termi- 
nals 21 for electrical connections with the hub dynamo 
is provided between the washer 20 and the nut 22. <o 

The outer liner 19a of the bearings 19 is forced in 
the central recess of a generally cylindrical dynamo 
case cap 23. As seen from the Figure, the recess is 
famed inside a protruding section of a dynamo case 
cap 23, which may be fabricated by press works. 45 

The dynamo case cap 23 also has a folded rim, 
which is fitted in the opening of the dynamo case 4. 

The dynamo case 4 and the dynamo case cap 23 
constitutes the rotor of the hub dynamo. Fixedly secured 
inside the dynamo case 4 are magnets 24. The iron so 
dynamo case 4 serves as yokes for the magnetic cir- 
cuits generated by the magnets. 

A pair of forks 25 extending from the body of the 
bicyde are each fixed on the shaft 13 with a pair of bolts 

26. 65 

Fig. 2 is an exploded cross section of the hub 
dynamo, illustrating the process of assembling the hub 
dynamo. As seen in th Fig. 2, in general th hub 
dynamo is assembled from a stator section and a rotor 



section. 

T b more specif ic. the sleeve 9 is first molded on 
the shaft 13 at a predetermined position thereof so that 
they are integral with each other. The integral sleeve 
has bearing sections 9a and 9b which are fitted in the 
bearings 5 and 19. respectively, and large-diameter 
sections 10 and 18. The coils 14, the coil bobbins 15 
and the iron core 16 are then mounted on the integral 
sleeve 9 by means of rivets 1 7 to form the stator section 
of the dynamo. 

Next, the outer liner 1 9a of the bearings 1 9 is forced 
into the central recess of the dynamo case cap 23 and 
the Inner finer 19b of the bearing 19 is mounted on the 
bearing section 9b of the integral sleeve 9 until the inner 
liner 19b abuts on the large-diameter section 18 of the 
sleeve 9. The nut 22 is then threaded on the shaft 13 to 
secure the bearing 1 9 in position, with a washer 20 and 
an insulating terminal plate having terminals 2 1 inserted 
between the nut 22 and the large^fiameter section 18. 

With this nut 22 thus threaded on the shaft 13. the 
inner finer 19b and the sleeve 9 are firmly fixed on the 
shaft 13 together, forming the integral stator section. 

The dynamo case 4 of the rotor may be fabricated 
by deep drawing an iron plate through repeated press 
works to form a cylindrical protrusion at the center of the 
dynamo case 4. The protrusion provides inside thereof 
a recess for firmly receiving the magnets 24. Thus, the 
magnets 24 are fixed on the inner surface of the recess. 
It would be appreciated that this fabrication of the 
dynamo case 4 through press works needs no further 
machining or grinding, and greatly reduces the number 
of manufacturing processes as required for the prior art 
aluminum dynamo case, thereby reducing cost of the 
dynamo. 

Next, the outer liner 5a of the bearing 5 is inserted 
in the central recess of the flange 3, until the dynamo 
case 4 abuts on the flange 3 and firmly hold the outer 
liner 5a in the recess. The dynamo case 4 is then fixed 
on the flange by rivets 8. This results in the rotor section 
(the right member shown in Fig. 2), which is a major por- 
tion of the rota. 

The left member shown in Fig. 2 is then coupled 
with the right member such that the bearing section 9a 
of the integral sleeve 9 of the stator is forced into the 
inner finer 5b of the bearing 5 until the large-diameter 
section 10 of the sleeve 9 abuts on the inner finer 5b of 
the bearing 5. and then secured with the inner liner 5b 
by tightening the nuts 12 on the shaft 13 via the washer 
1 1. ft should be noted that in this process the dynamo 
case cap 23 is fitted in the opening of the dynamo case - 
4 of the rotor, thereby forming the complete rotor. This 
coupling of the two members results in a complete hub 
dynamo as shown in Fig. 1 . 

Fig. 3 shows a side view of the hub dynamo thus 
assembled, taken from the side of the flange 3. As seen 
in the Figure, the flange 3 is fixed on the dynamo case 4 
by rivets 8 as well as on the shaft 13 by nuts 12. The 
bores 27 formed in the flange 3 receive the spokes 1 . 

Fig. 4 shows a side cross sectional view of the hub 
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dynamo taken along the line A-A of Fig. 1. Firmly 
mounted inside the dynamo case 4 are (our groups of 
magnets 24 each having seven magnetic poles consti- 
tuting a part of the rotor. The stator of the hub dynamo 
includes the coil bobbins 15 and an iron core 16 both 5 
integrally mounted on the sleeve 9 by rivets 17. The 
sleeve is further fixed on the shaft 13. as previously 
described. Bores 27 formed along the periphery of the 
flange section 4a of the dynamo case 4 firmly receive 
spokes 2. ,o 

In operation, the bicycle hub dynamo of the inven- 
tion as described above may generate electric power by 
rotating the bicycle wheel on which the dynamo case is 
mounted, since the rotation of the wheel causes electro- 
magnetic induction due to changes in magnetic fields is 
through the magnetic circuits which are generated 
through the coils In the coil bobbins 15, the iron core 16, 
magnets 24, and the iron dynamo case 4. 

In summary, hub dynamo of the invention has an 
advantage that the bearings 5 are prevented from com- 20 3. 
ing off the position during its assembly since the bear- 
ings 5 are firmly secured between the dynamo case 4 
and the flange 3 while the bearings 19 are firmly fitted in 
the central recess of the dynamo case cap 23 by the 4. 
sleeve 9. In addition, the stator and the rotor may be 2s 
assembled independently, so that the assembly of the 
hub dynamo may be carried out in a simple manner. 
Furthermore, since the hub dynamo is essentially 
enclosed except for the bearings, the hub dynamo is 
well protected against dust and has an increased dura- so 
bflrty. 

It would be appreciated that the dynamo case of the 
invention may be fabricated in a sequence of simple 
press works, ft would be also appreciated that the 
dynamo case serves no only as a case of the dynamo 35 
but also as yokes for the magnetic circuits, so that the 
iron dynamo case of the invention helps reduce the 
number of elements involved in manufacturing the hub 
dynamo compared with conventional ones, which in 
turn allows production of economical bicycle hub dyna- *o 
mos. 

Claims 

1. A hub dynamo constructed inside a hub of a bicy- 45 
de, comprising: 

an iron case serving as a dynamo case as well 
as yokes of magnetic circuits of said hub 
dynamo. so 

2. A hub dynamo constructed inside a hub of a bicy- 
cle, comprising: 

a stator fixedly mounted on a shaft of said bicy- 55 
cle; 

a rotor including 

a hub dynamo case mad of iron and hav- 



ing an opening at one end thereof, 
a flange having a central recess and 
secured on the other end of said hub 
dynamo case, 

a hub dynamo case cap having a central 
recess and fitted in said opening of said 
hub dynamo case, and 
a muftipfidty of magnets fixed on the inner 
wan of said hub dynamo case; 

a first set of bearings firmly fitted in said recess 
of said flange and firmly held between said 
flange and said hub dynamo case; and 
a second set of bearings firmly fitted in said 
recess of said hub dynamo case cap , wherein 
said shaft is fitted In said first and second sets 
of bearings so that said rotor is rotatabfy cou- 
pled with said stator. 

The hub dynamo according to claim 2, wherein said 
dynamo case is fabricated by deep drawing in press 
works. 

The hub dynamo accoctfing to claim 2. wherein 

said shaft is provided with a sleeve which has 
on the surface thereof stator cofls, and has 
opposite ends abutting on said first and second 
bearings, respectively; and 
said first and second bearings are fixed on said 
sleeves by nuts tightened from the opposite 
ends of said sleeves, respectively. 
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